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S271 DISCOVERING PHYSICS 


A rewrite of the 'gateway' physics course for 1994. 


$271 provides a broad introduction to physics, covering both theory and applications. The course to 
be presented in 1994 is a new version of the course of the same title that has been running since 1982. 


Course aims Who is the course for? 


$271 aims to give a wide-ranging survey of physics at an If you passed, or are currently taking, $102 or M101 or 
introductory level. It covers many fundamental T102 and have a general interest in the physical world 
principles (some of which you can discover for yourself then Discovering Physics is for you. 

through guided exercises or experiments). A major aim 

of the course is to allow you to practise the skills of You may simply wish to gain a basic understanding of 
Scientific modelling and problem-solving on real-world physical principles, perhaps with a view to applying 
examples, and to consolidate both mathematical and this knowledge to other disciplines in science or 
problem-solving skills by using them repeatedly. The technology. Alternatively, you may wish to use S271 
course will enable you to understand the principles as a stepping stone to higher level physics courses. 
underlying many natural phenomena such as lightning, the Students with a very varied range of previous and 
coloration of insects and the evolution of stars. You subsequent study have taken, and enjoyed, the old 
will also see how the laws of physics are put to practical version of this course. 


use in designing a variety of everyday objects — cricket 
bats, musical instruments, photocopiers — and scientific 
devices — lasers, particle accelerators and electron 
microscopes. 


How mathematical is the course? 

The mathematical level has been restricted in order to 
make the course as accessible as possible. Nevertheless 
there is no getting away from the fact that physics is an 
infinitely mathematical subject, and mathematical 
language is used throughout the course. However, if you 
have completed the physics Units of S102 or the 
mathematical tributary of T102, you should have the 
basic maths skills (mainly graphical and algebraic) to 
start $271. The course Handbook contains some revision 
material which you can use to brush up your maths skills 
early on, or can refer back to if necessary. Further 
mathematical techniques, including simple calculus and 
vector algebra, are taught from scratch in the context of 
the course. 


Teaching and learning strategies 

The course aims to set you on the road to "thinking like a 
physicist", enabling you to analyse real-world situations 
by applying physical principles. All the Units contain 
ITQs (which allow you to discover some principles for 
yourself) and SAQs (which you can use to test your 
understanding as you go along). Most also contain 
Worked Examples, which illustrate techniques for 
tackling various types of more extended question, and 
problems for you to try. In addition, there is a problem 
book which presents further questions and model 
solutions. 


There are five audio and two video cassettes for this 
course. Material presented on video includes 
demonstrations, experiments and events or situations for 
you to analyse. (Why does a tightrope walker carry a 
long pole? How should the pole be used to restore the 
acrobat's balance?) 


Course content 

The course is divided into three Blocks, each consisting of 
five or six Units. The final Unit in each Block contains 
revision material designed to help consolidate your grasp 
of the most important principles. 


Block A: Newtonian mechanics 

Unit 1: Motion in one-dimension: Newton's laws of 
motion, and an introduction to his calculus 
notation. How to move a chest of drawers or 
select an airport. 

Unit 2: Motion in two-and three-dimensions: motion of 
projectiles (like golf-balls) and orbital motion 
(like that of the planets). How you can have 
acceleration at constant speed. 

Unit 3: Conservation of momentum and energy: two of 
the most important conservation laws. how to 
predict what will happen when billiard balls 
collide. 

Unit 4: Rotational motion: the motion of objects 
subjected to twists and turns. Why it is a good 
idea to use a torque spanner for tightening 
wheel nuts. 

Unit 5: Random and chaotic motion: the behaviour of 
gas molecules and crazy pendulums. 


Block B: Waves and electromagnetism 

Unit 6: Vibrations: oscillations, resonance and damping. 
How musical instruments and shock absorbers 
work. 

Unit 7: Waves: sound and light; diffraction and 
interference. Why soap bubbles are coloured and 
some bubbles change colour when viewed from 
different angles. 


Unit 8: Charges, forces and fields: the electrostatic 
force is often hidden, but is responsible for 
many phenomena; the field concept is very 
important in physics. How ink-jet printers 
work. 

Unit 9: Electric potential and electric current: currents 
and circuits. How a defibrillator can help to 
resuscitate a patient after cardiac arrest. 

Unit 10: Magnetic fields and the Lorentz force law: a 
law governing many devices and effects — 
particle detectors, separators and accelerators, 
meters to measure blood flow rate, and auroral 
displays in the upper atmosphere. 

Unit 11: Magnetic fields that vary in time: induction 
effects, Maxwell's equations and 
electromagnetic radiation. How generators, 
transformers and polarising sunglasses work. 


Block C: Revolutions of modern physics 

Unit 12: Special relativity: Einstein's most famous 
theory; moving clocks run slow, E = mc?. 

Unit 13: The beginnings of modern atomic physics: the 
historical debate that led to Bohr's model of the 
atom. i 

Unit 14: The quantum mechanical theory of matter. 
Heisenberg's uncertainty principle, and solving 
the Schrödinger equation. 

Unit 15: Quantum mechanics in atoms: explaining atomic 
spectra and the periodic table of the elements. 

Unit 16: Applications of quantum mechanics: 
superconductivity, lasers, electron microscopy 
and stellar evolution. 


Practical work 

There is a small home experiment kit, and you will carry 
out mechanical and electrical experiments (the former 
based on an idea of Galileo's). Practical work is also the 
main focus of the Summer School week, during which 
you will perform a version of the experiment for which 
Compton was awarded the 1927 Nobel prize in physics, 
build a small radio and work with a variety of computer- 
based simulations and packages. 


Television programmes 

There are eight television programmes. Among the- 
subjects investigated are the historical progression of the 
understanding of mechanics from Aristotle to Newton, 
the physics of ball games and the origins of the aurora. 


Assessment 

There are four TMAs and five CMAs. The exam is 
likely to involve a combination of compulsory short 
questions covering the whole course and a choice of 
longer problem-type questions. 


Tuition 

You will be allocated a single tutor who will provide 
support and guidance and mark all TMAs. Most Regions 
will organise four or five tutorial sessions during the 
course of the year. For further details, contact your 
Regional Centre. 


Further information about the course can be obtained 
from the Course Manager: 


Sue Messham, Physics Department, 
Open University, Walton Hall, 
Milton Keynes, MK7 6AA 


